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(54) Tttte: GRINDING PRODUCT AND METHOD OF MAKING SAME 

(57) Abstract 

The invention relates to a grinding product and a 
method of making same. The grinding product comprim 
a woven or knitted cloth of miUtifilament threads (1) 
whose fibres (2) form projecting loops (3), and separate 
xncratcs (4) of grinding material applied to tbe 
loops. During the grinding, different sides of the 
agglomerates (4) come into contact wiOi the suttee to be 
ground, which prolongs the service life of the grinding 
product. Tbe agglomeiates also fonn a pp between the 
cloth and the surface to be ground, thiougb which gap 
the grinding dust can be removed. 
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Grinding product and method of making same 

The present invention relates to a grinding 
product comprising a cloth of woven or knitted threads 
5 and a grinding agent applied to the cloth. The Invention 

also relates to a method of making a grinding product. 

The main reason for the fact that the grinding 
effect of a grinding product decreases and finally 
disappears altogether is that dust from the ground 

10 material blocks the product. In conventional grinding 

products comprising a paper, plastic or woven layer to 
which abrasive grit particles are applied using a 
binding agent, different measures have been taken to 
slow down the blocking rate. For example, the grit 

15 density on the surface of the grinding product has been 

varied, different types of binding agents have been 
used, a stearate layer has been spread on the grinding 
product to provide a dust -repel lent surface, and the 
grinding product has even been perforated such that it 

20 has been possible to suck the dust through the grinding 

machine or grinding block at certain points during the 
grinding. 

These known methods, however, have only a 
slight effect on the blocking rate. For example, the 

25 last-mentioned perforated grinding product has the 

drawback that since the product as such is impervious 
to air and since during the grinding the product Is 
situated against the surface to be ground, there is very 
little space for the air streams that should take the 

30 dust away. 

One known grinding product with improved 
conveyance of grinding dust as compared with the above 
conventional products comprises a relatively thick, 
randomly needle-punched layer of nylon fibres. The 

35 product has an open, elastic structure. Using the 
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product, the grinding pressure Is even, and the mutual 
movement of Individual threads during the grinding helps 
to prevent dust from fastening to the product. The 
connecting maimer, however, makes the grinding surface 
5 of the nonwoven product uneven and Irregular, and the 

large thickness makes the product bulky and rigid. 

U.S. Patent 4,437,269 shows a grinding product 
comprising a paper layer, a grinding agent being 
attached to one side of the product, and a fabric being 

10 adhered to the other. The free surface of the fabric Is 

raised to form fibre loops or ends by means of which the 
grinding product can be detachably attached to a 
supporting surface provided with means, such as hooks 
or mushroom-like pins, that grip the loops of the cloth. 

15 The raised surface of the cloth makes it possible to 

attach the grinding product to and detach It from the 
supporting surface In a very quick and simple manner, 
the supporting surface forming e.g. part of a grinding 
tool. 

20 U.S. Patent 3,324,609 teaches a grinding 

product in which a layer of nonwoven fibres is attached 
to a cloth of woven fibres. A grinding agent is applied 
to the free surface of the nonwoven layer. The nonwoven 
layer Is attached to the cloth by means of fibres that 

25 extend through the cloth and have lumps - produced by 

heating - at the ends for attaching the fibres to the 
cloth. 

The above known structure has certain 
drawbacks. For example, the grinding product of the 

30 citation becomes rather rigid partly because the 

nonwoven layer must be rigid to be able to carry the 
grinding agent, and partly because of the lumps at the 
ends of the fibres on the other side of the cloth, 
molten together to some extent. The grinding product is 

35 thus relatively rigid. 



9/20/07, EAST Version: 2.2.0.6 



WO96/D7509 



PCT/FI95«0471 



In addition, production of a grinding product 
according to U.S. Patent 3,324,609 Is very complicated. 
A nonwoven layer with an even surface on one side and 
an uneven surface with projecting fibres on the other 
5 side is produced first. Then a loose fabric is produced, 

and the nonwoven layer Is placed on the cloth such that 
some of the fibres of the layer penetrate through the 
cloth. Finally, a flane Is directed towards the cloth 
so that the ends of the fibres projecting from the cloth 

10 melt, forming lumps. It Is also to be noted that the 

lumps at the ends of the fibres effectively hinder 
conveyance of air and dust through the cloth. 

The object of the present invention is to 
provide a grinding product that has - because of its 

15 good resistance to the blocking effect of the grinding 

dust - a considerably longer service life than the known 
grinding products. 

One aspect of the Invention is a grinding 
product comprising: a cloth of woven or knitted threads; 

20 thread parts, such as loops or thread ends, situated on 

one surface of the cloth and projecting from the cloth; 
and a grinding agent applied as separate agglomerates 
to that surface of the grinding product which comprises 
projecting thread parts, at least to the projecting 

25 thread parts. The grinding product Is characterized in 

that the projecting thread parts comprise loops or ends 
of threads of the cloth. 

As compared with the previously known products, 
it is advantageous in many ways that the projecting 

30 thread parts consist of the threads of the cloth. The 

grinding product of the Invention is thus very flexible, 
since the product does not contain a binding agent for 
attaching separate threads to the cloth. Flexibility is 
a clear advantage is many grinding situations. In 

35 addition, the absence of a binding agent and the fact 
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that the cloth has an open structure make It easy to 
remove the grinding dust from the surface that Is ground 
through the grinding product. Since the projecting 
thread parts are pliable, different parts of the 
5 agglomerates of grinding material come into contact with 

the surface that Is ground when the direction or the 
strength of the grinding force is changed, which partly 
prolongs the useful life of the grinding agent and 
partly helps to convey dust. In addition, the threads 

10 in the woven or knitted cloth are readily moveable in 

relation to one another, which enhances conveyance of 
grinding dust through the product. A cloth produced in 
this manner has also an elastic and even surface, which 
Improves the quality of the surface that is ground. The 

15 thin and flexible grinding product of the invention can 

be easily bent, machined and laminated with other 
materials. 

An even more flexible grinding product Is 
obtained if the projecting parts are formed of fibres 

20 from those threads of which the cloth is made. 

In a preferred embodiment, the grinding agent 
is applied primarily, preferably only, to the thread 
parts projecting from the cloth, whereby the dust can 
be removed the most easily. 

25 A further aspect of the invention is a grinding 

product comprising: a cloth of woven or knitted threads; 
thread parts, such as loops, situated on one surface of 
the cloth and projecting from the cloth; and a grinding 
agent applied as separate agglomerates at least to the 

30 other, essentially even surface of the cloth. The 

grinding product is characterized in that the projecting 
thread parts comprise loops of threads contained in the 
cloth, or of fibres of such threads. 

Dust can thus be effectively conveyed from the 

35 surface to be ground through the cloth and further along 
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the gap formed between the cloth and the supporting 
surface to which the cloth can be attached by means of 
the projecting thread parts of the cloth. In this 
embodiment, the projecting thread parts of the cloth 
5 thus form a gap for conveyance of grinding dust. 

Another aspect of the invention is a grinding 
product conq)rising: a cloth of woven or knitted threads; 
thread parts, such as loops or thread ends, projecting 
from the cloth; and a grinding agent applied as separate 

10 agglomerates at least to the projecting thread parts. 

The grinding product is characterized in that projecting 
thread parts are arranged on both surfaces of the cloth, 
that they comprise loops or ends of threads contained 
in the cloth, and that a grinding agent is applied to 

15 the projecting thread parts at least on one surface of 

the cloth. 

If a grinding product produced in this manner 
is coated with a grinding agent on its one side only, 
the projecting thread parts on the other surface can be 

20 utilized in detachably attaching the grinding product 

to a supporting surface. If, however, a grinding agent 
is applied to both surfaces of the cloth, a soft and 
flexible grinding cloth with two grinding surfaces and 
a long service life is obtained. 

25 In certain applications, the grinding product 

is required to have a higher tensile strength or 
rigidity than a cloth has. In such cases, it is possible 
to attach a reinforcing layer to that surface of the 
cloth that is free of grinding material. 

30 If one wants to make the grinding product 

thicker to obtain a better grip on it, or if the product 
is to absorb water. It is possible to attach a liquid- 
absorbing layer, such as a foam plastic layer, to that 
surface of the cloth that is free of grinding material. 
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Yet another aspect of the invention is a 
grinding product which is characterized in that the 
cloth is a spacer fabric known per se, comprising two 
essentially parallel woven or knitted surface layers 
5 spaced from each other, and connecting threads that 

connect the surface layers to each other and that are 
essentially perpendicular to them, and that the grinding 
agent is applied in the form of separate agglomerates 
at least to one surface layer of the cloth. 

10 Since the cloth consists of a spacer fabric 

with relatively loosely arranged coiuiectlng threads 
between the surface layers and since the grinding agent 
is in the form of primarily separate agglomerates, the 
grinding dust can be easily conveyed from the grinding 

15 point through the surface layer on which the grinding 

agent is provided to the space between the surface 
layers and, if necessary, removed through the edges of 
the cloth. The grinding dust can be conveyed through the 
cloth using air streams. Despite its relatively large 

20 thickness, a cloth with such a structure can be made 

very soft and flexible, which is advantageous especially 
when curved surfaces are ground. 

The invention also relates to a method of 
making a grinding product by providing at least one 

25 surface of a cloth comprising woven or knitted threads 

with thread parts, such as loops or thread ends, that 
project from the cloth, and applying a grinding agent 
comprising separate agglomerates of grinding material 
at least to one surface of the grinding product. The 

30 method is characterized in that the projecting thread 

parts are formed by the threads of the cloth or fibres 
of such threads e.g. by raising or weaving. 

In the following the invention will be 
described in greater detail with reference to the 

35 attached drawings, in which 
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fig. 1 shows an abou-t 50 -times enlarged cross- 
sectional view of a grinding product according to the 
Invention, 

fig. 2 shows a planar view of the grinding 
5 product shown in fig. 1, 

figs. 3 and 4 show corresponding views of 
another embodiment of the invention, 

figs. 5 to 7 show cross -sectional views of 
different embodiments of the grinding product according 
10 to the invention, 

figs. 8 and 9, respectively, show a cross- 
sectional view and a planar view of yet another 
embodiment of the grinding product according to the 
invention, 

15 figs. 10 to 12 show, in cross -sect ion, three 

variants of still another embodiment of the grinding 
product according to the invention, and 

fig. 13 shows a cross -sectional view of yet 
another, preferred embodiment of the grinding product 

20 according to the invention. 

Figs. 1 and 2 show a piece of cloth woven from 
multifilament type threads 1. The number of fibres and 
filaments per one thread 1 can vary, but it is typically 
from 10 to 30. The figures show that the cloth has an 

25 open, web-like structure that is pervious to both air, 

liquid and dust. One or more fibres 2 of the threads 
project at some points above the threads forming curved 
loops 3 that project from the cloth. These loops can be 
formed in many different ways, e.g. in connection with 

30 weaving or knitting the cloth. Usually, however, the 

loops are formed after the cloth has been made, e.g. by 
raising, carding or brushing the relevant surface of the 
cloth. 

In accordance with figs. 1 and 2, at least some 
35 of the loops 3 are coated with separate agglomerates 4 
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Of grinding material. For the sake of clarity, 
agglomerates are shovm only In the upper part of fig. 

2. The grinding agent is attached to the loops 3 using 
a binding agent, such as phenol, epoxy, urethan or 

5 polyester. The expression 'separate agglomerates' means 

that the grinding product of the invention does not 
comprise a continuous grinding or binding agent layer 
that would cover the surface of the cloth and be 
impervious e.g. to air and grinding dust, but Instead 

10 the grinding agent forms small point- or line-shaped 

accumulations that as a rule are separate from one 
another, and so the positions of the agglomerates in 
relation to the cloth may be different. The abrasive 
grit particles can consist of some known material, such 

15 as aluminium oxide or silicon carbide, and the material 

can be applied to the cloth in different ways, e.g. by 
spraying, by dipping the cloth in a suspension of a 
grinding agent, or with a roller. As the grinding agent 
is primarily applied to the projecting parts of the 

20 cloth, application of the grinding agent is simple, and 

a grinding product with a very high grinding capacity 
is obtained. Thus the structure of the cloth is utilized 
to facilitate application of the grinding agent. 

Figs. 3 and 4 show a piece of a fabric in a 

25 corresponding manner as figs. 1 and 2. Instead of loops 

3, the cloth here comprises fibre ends 5 projecting from 
the fabric; they have been produced by cutting the loops 
and are coated with agglomerates 4 of grinding material. 
It is easy to see that the agglomerates 4 of grinding 

30 material are here even freer to move in relation to the 

cloth than in the embodiment of fig. 1. 

Fig. 5 is a cross -sectional view showing the 
general structure of one embodiment of the grinding 
product according to the invention. The woven cloth 

35 contained in the grinding product is indicated by 
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reference number 6. On both surfaces of the cloth there 
are fibre loops 3, but only the loops situated on the 
upper surface of the cloth In fig. 5 are coated with a 
grinding agent 4. The loops 3 on the lower surface of 
5 the cloth function as fastening means as the grinding 

product Is detachably attached to a supporting surface 
7 that Is provided with suitable fastening means, such 
as pins 8 provided with a head. The supporting surface 
can be situated on a block or a rotating plate In a 

10 grinding machine. 

Fig. 6 shows a similar view as fig. 5 of a 
grinding product having loops 3 only on one surface of 
the cloth. The loops are coated with a grinding agent 
4, and the surface of the cloth 6 that Is free of 

15 grinding material bears on a reinforcing layer 9, 

preferably a fabric, to which It Is attached by means 
of a binding agent layer 10; the binding agent Is 
applied to the binding agent layer e.g. at certain 
points or In the form of a web e.g. In such a way that 

20 the layer becomes pervious. The reinforcing layer can 

comprise a paper or cloth that gives the grinding 
product the desired tensile strength and/or rigidity. 

Fig. 7 shows a cloth that has the same 
structure as In fig. 6 and Is attached to a llquld- 

25 absorbing layer, such as a foam plastic layer 11, at Its 

even surface, which Is free of grinding material. The 
liquid-absorbing foam plastic layer makes it possible 
to convey liquid to the grinding point during the 
grinding, which often Improves the grinding result. The 

30 liquid also helps to take away the dust during the 

grinding . 

Figs. 8 and 9 show a general view of an 
especially preferred embodiment of the present 
Invention. The cloth 6 here comprises loops 3 on Its one 
35 surface, and separate agglomerates 4 of grinding 
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material are applied to the other surface of the cloth, 
which does not comprise any projecting parts and is 
therefore relatively even. A gap along which the 
grinding dust is removed from the grinding point is here 
5 not provided between the cloth and the surface to be 

ground, but between the cloth and the supporting surface 
(not shown in fig. B) provided with fastening means. The 
grinding product and the supporting surface are attached 
to each other by means of loops 3, and so the cloth 6 

10 and the supporting surface are spaced apart. Further, 

the separate agglomerates 4 of grinding material and the 
loose, air- and dust-pervious cloth do not hinder the 
dust in any way. 

A grinding agent can also be applied to the 

15 surface of the cloth that is provided with loops. This 

produces a double-sided grinding product whose even 
surface has a stronger grinding effect than the surface 
provided with loops. 

Fig. 10 shows yet another embodiment of the 

20 grinding product according to the invention. Some of the 

threads of the cloth are arranged to form relatively 
rigid loops 3 projecting from the cloth. Since the loops 
are rigid, they can be regarded as part of the cloth 6. 
Preferably, the loops here consist of a monofilament 

25 thread. The cloth is thus loose and voluminous, so that 

air, liquid and dust can pass through easily. The 
separate agglomerates 4 of grinding material are applied 
to the loops situated on one surface. This kind of 
grinding product with a woven or knitted cloth is very 

30 soft and pliable, and allows effective removal of 

grinding dust through the cloth partly because the cloth 
as such is loose, whereby channels are formed in the 
cloth and dust can pass therethrough, and partly because 
the threads can easily move in relation to one another 
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In a cloth like this. Preferably, the thickness of the 
cloth Is at least three times that of the thread. 

In fig. 11, ffionofllament threads form rigid 
loops 3 on both sides of the cloth, whereas only one 
5 surface of the cloth 6 is coated with a grinding agent 

4. 

Fig. 12 shows yet another possible loose and 
voluminous cloth 6 coated with separate agglomerates of 
grinding material. Here the cloth is so loose that it 

10 comprises a large number of channels for conveying the 

grinding dust. The figure shows that the grinding agent 
4 is applied to the projecting parts of the knots on one 
surface of the cloth. 

Fig. 13 shows a general view of a cloth that 

15 is a so-called spacer fabric, i.e. it consists of two 

woven, knitted or in some other similar way produced 
surface layers 12 and 13 which are connected to each 
other by connecting threads 14 that are essentially 
perpendicular to the plane of the surface layer and that 

20 are usually monofilaments. The distance between the 

surface layers 12, 13 is typically 1.5 to 30.0 mm. The 
surface layers are pervious to air, and they are 
essentially even on the outside. 

The outside of the topmost surface layer 12 in 

25 fig. 13 is coated with primarily separate agglomerates 

4 of grinding material provided in the projecting parts 
of the knots and forming a non-continuous layer of 
grinding material on the cloth. 

As distinct from fig. 13, surface layer 13 can 

30 also be rendered impervious to air and dust. It is also 

possible to provide an air-pervious or air- impervious 
layer 13 with projecting loops for attaching the 
grinding product to a supporting surface comprising 
projecting fastening means. Surface layer 12 can also 

35 be provided with projecting loops or thread ends, to 
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which agglomerates of grinding material can be applied. 
If surface layer 12 is provided with projecting thread 
parts to which a grinding agent is applied, the surface 
layer 12 may also be impervious to dust, since the 
thread parts form a gap between the surface to be ground 
and the surface layer 12 through which the dust can be 
removed. A grinding agent can also be applied to both 
surface layers 12, 13. 

The threads that the cloth is made of can 
comprise continuous filaments or staple fibres or a 
mixture of these. The number of fibres per one thread 
can vary within certain limits, e.g. from one 
(monofilament) to several hundred, but it Is typically 
between 10 and 30. The thickness of the cloth can vary 
in the embodiments of figs. 1 to 9 e.g. between 0.1 and 
2.0 mm, and In the embodiments of figs. 10 and 11, 
between 0.2 and 10 mm. The loops and thread ends can 
project above the surface of the cloth a distance that 
corresponds to the thickness of the cloth or Is several 
times longer. The fibre loops are preferably curved, 
whereas the fibre ends are advantageously crimped. 

Alternatively, the projecting thread parts can 
be formed by whole threads 1 instead of one or more 
fibres 2 of threads. 

Since the agglomerates of grinding material are 
separate, air, water and dust can pass between the 
agglomerates. This, however, does not make it impossible 
that some of the agglomerates are connected. Figs. 1 to 
7, 10 and 11 show accumulations of grinding material 
only in the projecting thread parts, but since it is in 
practice difficult to limit the grinding agent to these 
parts, agglomerates of grinding material also appear in 
the threads 1 of the cloth. Preferably, however, the 
grinding agent Is provided at least primarily In the 
projecting thread parts. 
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When a surface Is ground with a grinding 
product according to the invention, the agglomerates of 
grinding material are situated between the cloth and the 
surface to be ground, when the grinding direction or 
5 force Is changed, the position of the projecting thread 

parts in relation to the cloth is also changed, whereby 
new sides of the grinding agent agglomerates come into 
contact with the surface to be ground. This Is one of 
the main reasons for the long service life of the new 

10 grinding product. In addition, since the cloth Is 

relatively loose, dust, water and air can easily flow 
through it. The conveyance of dust is also facilitated 
by the fact that the threads in a loose, woven or 
knitted cloth can move easily In relation to one 

15 another, which prevents the dust from blocking the 

cloth. Essentially the same advantages are achieved with 
the cloth shown in fig. 6, even though the agglomerates 
are here not as mobile. Even here, however, the 
projecting thread parts 3, 5 on the opposite surface of 

20 the cloth, which is attached to a supporting surface, 

make it possible for the agglomerates to move 
considerably freely. In the embodiments of figs. 10, 11 
and 12, It Is the loose fabric that makes it possible 
for the agglomerates and threads of the cloth to move. 

25 When the grinding product of fig. 13 is used, 

surface layer 12 of the cloth is pressed against the 
surface to be ground and moved along the surface. The 
grinding dust produced passes between the agglomerates 
4 and through surface layer 12 to the space between the 

30 surface layers, where the connecting threads 14 are 

situated. During the grinding, these threads move in 
relation to one another, which enhances conveyance of 
dust. The dust can be removed from the cloth through 
surface layer 13 and/or the edges of the cloth. 
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When a grinding agent Is applied to both sides 
of the cloth, the roughness of the grinding agent on one 
side can differ from the roughness of the grinding agent 
on the other side, whereby it is possible to perform 
5 rough-grinding with one surface of the cloth and fine- 

grinding with the other surface. 

A 'knitted cloth' here also refers to a 
crocheted cloth or the like. 
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Claims 

1. A grinding product comprising: a cloth of 
woven or knitted threads (1); thread parts, such as 

5 loops (3) or thread ends (5), situated on one surface 

of the cloth and projecting from the cloth; and a 
grinding agent applied as separate agglomerates (4) to 
that surface of the grinding product which comprises 
projecting thread parts (3, 5), at least to the 
10 projecting thread parts (3, 5), character- 

ized In that the projecting thread parts comprise 
loops (3) or ends (5) of threads (1) of the cloth. 

2. A grinding product according to claim 1, 
characterized In that the projecting thread 

15 parts comprise loops (3) or ends (5) of fibres <2) from 

the threads (1) of the cloth. 

3. A grinding product according to claim 1 or 
2, characterized In that a grinding agent 
(4) Is applied primarily, preferably only, to the 

20 projecting thread parts (3, 5) of the cloth. 

4. A grinding product comprising: a cloth of 
woven or knitted threads (1); thread parts, such as 
loops (3), situated on one surface of the cloth and 
projecting from the cloth; and a grinding agent (4) 

25 applied as separate agglomerates at least to the other, 

essentially even surface of the cloth, charac- 
terized In that the projecting thread parts 
comprise loops (3) of threads (1) of the cloth, or of 
fibres (2) of such threads. 

30 5. A grinding product comprising: a cloth of 

woven or knitted threads (1); thread parts, such as 
loops (3) or thread ends (5), projecting from the cloth; 
and a grinding agent (4) applied as separate 
agglomerates at least to the projecting thread parts (3, 

35 5), characterized in that projecting 
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thread parts (3, 5) are arranged on both surfaces of the 
cloth, that they comprise loops (3) or ends (5) of 
threads (1) of the cloth, and that a grinding agent is 
applied to the projecting thread parts (3, 5) at least 
on one surface of the cloth. 

6. A grinding product according to claim 4 or 
5, characterized in that the grinding 
agents on the opposite surfaces of the cloth have a 
different roughness. 

7. A grinding product according to any one of 
claims lto6, characterized in that a 
reinforcing layer (9) is attached to that surface of the 
cloth that is free of grinding material. 

8. A grinding product according to any one of 
claims lto6, characterized in that a 
liquid-absorbing layer, e.g. a foam plastic layer (11), 
is attached to that surface of the cloth that is free 
of grinding material. 

9. A grinding product according to any one of 
claims lto6, characterized in that the 
cloth is a spacer fabric known per se, comprising two 
essentially parallel woven or knitted surface layers 
(12, 13) spaced from each other, and connecting threads 
(14) that connect the surface layers to each other and 
that are essentially perpendicular to them, and that the 
grinding agent is applied in the form of separate 
agglomerates (4) at least to one surface layer (12) of 
the cloth. 

10. A method of making a grinding product by 
providing at least one surface of a cloth comprising 
woven or knitted threads (1) with thread parts, such as 
loops (3) or thread ends (5), that project from the 
cloth, and applying a grinding agent (4) comprising 
separate agglomerates of grinding material at least to 
one surface of the grinding product, character- 
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i z e d In that the projecting thread parts (3, 5) are 
formed by the threads (1) of the cloth or fibres (2) of 
such threads e.g. by raising or weaving. 

11. A method according to claim 10, c h a r - 
5 acterized in that the agglomerates (4) of 

grinding material are applied primarily, preferably 
only, to the projecting thread parts (3, 5). 

12. A method according to claim 10 or 11, 
characterized in that the agglomerates (4) 

10 of grinding material are applied by spraying or dipping, 

or with a roller. 
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